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HOW TO “SEE” 


AND “FOLLOW” UNPAIRED ELECTRONS 


through EPR spectroscopy, they pinpoint conditions on a molecular scale 


(Electron Paramagnetic Resonance) 


Number 15 of a series 


DISCUSSION: When most organic materials are subjected to high 
energy ionizing sources the result is o breakdown in the molecule and 
© production of free radicals. This breakdown generally takes place 
through the emission of one or more hydrogen atoms from the mole- 
cule. The free radicals formed are for the most part extremely un- 
stable. Their stability seems to be dependent upon their mobility. This 
stability is enhanced, however, if the irradiation is carried out in the 
solid state. This state is naturally achieved in many solid organic 
materials but con be achieved in many goses or liquids by freezing 
them at liquid nitrogen or helium temperatures ond irradiating the 
solids so produced. Free radicals can be identified from their hyper- 
fine pattern, which results from a coupling of the free electron to some 
other magnetic nuclei in the molecule. Such an identification can serve 
to locate the site of damage in the molecule being irradiated. 

Figures 1 and 2 are examples of free radicals produced by irradiation 


FIGURE 1 Electron Irradiated L-Glutamic ‘Acid 
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E-P-R 
AT WORK & 


EPR spectroscopy provides the scientist with a singu- 
larly exclusive “sense.” It searches the specimen and sees 
unpaired electrons and their environmental interactions. 
These may be observed in many forms: free radicals — bi- 
radicals — triplet electronic states — transition element ions 
— semi-conductor impurities — radiation damage sites or 
color centers. 

Interpretation of the EPR spectrum through the location 
and intensity of resonant peaks can often reveal quantity 
and identity of the unpaired electrons as well as informa- 
tion about the surrounding molecular structure. To assist 
the study of chemical kinetics, EPR spectra can be made 
under varying temperature and chemical environment. 

In addition to manufacturing EPR spectrometers and 
accessories, Varian Associates maintains a staff of scientists 
experienced at EPR techniques and able to advise on di- 
verse applications. 


FREE RADICALS BY IRRADIATION 


with o Varion 18 m.e.v. linear accelerator. Figure | is the EPR spec- 
trum of irradiated L-Glutamic acid. In this case the free radical is 
stabilized in the naturally occurring solid amino acid. The hyperfine 
pattern shows a strong triplet typical of a CH2t radical of ~ 24 gauss 
separation with 2 or more lines superimposed upon the triplet of about 
56 gauss separation which could be due to another free radical in the 
system. Figure 2 is an example of a free radical stabilized by freezing 
in liquid nitrogen. The spectrum is that of irradiated methyl alcohol, 
in which the alcohol was placed in a quartz tube and frozen in o 
15 ml. dewar filled with liquid nitrogen. The electron beam was then 
pulsed through the dewar and quartz tube at about 2 pulses per sec- 
ond for 25 seconds. Once more the strong triplet is observed with a 
coupling constant of about 18 gauss and another possible doublet with 
a separation of about 135 gauss. Again this could conceivably be due 
to ao CH2* radical and some other radical. 


FIGURE 2 Electron Irradiated Methyl Alcohol at 77° K. _ 
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Selected by the U.S. 

Government for the Brussels 
World Fair, Varian 60 mc 

NMR Spectrometer with EPR 
accessories is available for 
limited studies while on exhibit. # 
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OLANYI, Michael. Personal Knowledge: Towards a Post-Critical 
Philosophy. I0in.x 64 in. (25:5 cm. x 16°5m.). Pp. xiv+428. (London: 
Routledge and Kegan Paul, Ltd., 1958.) 42s. net.* 


Nature, God and Man in 
(New York : Bookman 


WINNICOTT, D.W. Collected Papers : Through Paediatrics to Psycho- 
Analysis. 9in. x6 in. (23 em. 15:5 cm.). Pp.ix+350. (London: Tavis- 
tock Publications, Ltd., 1958.) 35s. net.* 

Miscellany 


APPLETON, Marjorie. They Came to New Zealand: an Account of 
New Zealand from the Earliest Times up to the Middle of the Nineteenth 
Century. 82in.x52in. (22em.x15em.). Pp. 318+15 plates. (London : 
Methuen and Co., Ltd., 1958.) 30s. net.* 

BALLS, Josephine. Where Love Is : The Fostering of Young Children. 
8 in.x5 in. (20 em.x12°5 cm.). Pp. 224. (London: Victor Gollancz, 
Ltd., 1958.) 16s. net.* 

BOPEGAMAGE, A. Delhi: 
Bombay Publications : Sociology Series. No. 7.) 
15 cm.). Pp. xii+235+8 plates. (Bombay : 
Rs. 21-50. * 

DE ROPP, Robert S. Drugs and the Mind 8 in.x54 in. (20 cm.x 
13 aa Pp. x+310. (London: Victor Gollancz, Ltd., 1958.) 13s. net.* 
DOU , J. W. B., and BLOMFIELD, J. M. Children Under Five : 
the tat te National Survey made by a Joint Committee of The Institute 
of Child Health (University of London), the Society of Medical Officers of 
Health, and the Population Investigation Committee. (Studies in Socio- 
logy.) 82in.x 52in. (22em.x15cm.). Pp. 177. (London : George Allen 

and Unwin, Ltd., 1958.) 2Is. net.* 

GRUBER, Frederick C. (edited by). The Emergence of the Modern Mind. 
(The Martin G. Brunbaugh Lectures in Education.) 8}in. x 54 in. (21 cm. x 
14 cm.). Pp. 93. (Philadelphia: University of Pennsylvania Press ; 
London : Oxford University Press, 1958.) 20s. net.* 

HEISENBERG, Werner. The Physicist’s Conception of Nature. 7}in.x 


a Study in Urban Sociology. (University of 
82 in. x 53 in. cm. x 
The University, 1957.) 


5 in. (19 cm.x 12-5 cm.). Pp. 192. (London: Hutchinson and Co. (Pub- 
lishers), Led., 1958.) 16s. net.* 
JUNGK. Robert. Brighter Than a Thousand Suns: The Moral and 


Political History of the Atomic Scientists. Translated into English by James 
Cleugh. 8? in. 5? in. (22 cm.x 15 cm.). Pp. 350. (London: Victor 
Gollancz, Ltd., in association with Rupert Hart-Davis, Ltd., 1958.) 2ls. 


net. 

KAPADIA, K.M. Marriage and Familyin India. Second edition. 83in. x 
52 in. (22 cm.x 15 cm.). Pp. xxxii+318. (London: Oxford University 
Press, 1958.) 27s. 6d. net. *. 

KOURGANOFF, Vladimir, avec la collaboration de KOURGANOFF, Jean- 
Claude. La Recherche Scientifique. (‘Que Sais-je ?’’ No. 781.) 7 in.x 
44 in. (18 cm.x II- 5 cm.). Pp, 128. (Paris: Presses Universitairesyde 
France, 1958.) n.p.* 

NARAIN, Dhirendra. Hindu Character: a Few Glimpses. (University 
of Bombay Publications : Sociology Series, No.8.) 82in. ‘sh age ay em. x 
15 cm.). Pp. vi+238. (Bombay : The University, 1957.) Rs. 

PEERS, Robert. Adult Education : a Comparative Study. Guecrsnlontd 
Library of Sociology and Social Reconstruction.) 82 in. x 52 in. (22 cm. x 
15cm.). Pp. xiv+365. Me —- and Kegan Paul, Ltd. ; New 
York : Humanities Press, 1958.) 35s. n 

SINGER, Charles, HOLMYARD, E. a “HALL, A. R., and WILLIAMS, 
Trevor |. (edited by). Assisted by PEEL, Y., PETTY, ri R., and REEVE, M. 
4 History of Technology. Vol. 4: The Industrial Revolution c. 1750 to 

1850. 10 in. x7} in. (25-5 em.x 19 cm.). Pp. xxxiii+728+48 plates. 
(Oxford : , Clarendon Press ; London: Oxford University Press, 1958.) 


168s. n 

VENKATARAYAPPA, K. N. Bangalore: 
(University of Bombay Publications : Sociology Series, No 
52 in. (22 cm. x 15 cm. a Mg — plates+10 maps. 
The University, 1957.) 6.50. * 
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Modern Science and the Nature of Life 


WILLIAM S. BECK 


Assistant Professor of Medicine, Harvard 
Chief of Haematology Research, Massachusetts General Hospital 


‘Dr. Beck has written an excellent and enthusiastic account of the present position 
of biological science and sketched its relation to other branches of scientific and 
philosophical thought.’-—Sunday Times. 15s 


An Elementary Introduction to 
the Methods of Pure Projective Geometry 
J. HEADING, M.A., PH.D. 


This book has been written for students preparing for Scholarship examinations and 
for students attending any course on plane projective geometry, at a stage prior to 
that in which matrix techniques are applied to the subject. With diagrams 10s 


Textbook of Economic Analysis 
EDWARD NEVIN, M.A., PH.D. 


An introduction to the groundwork of contemporary economic and monetary theory. 
Assuming no previous knowledge on the part of the reader, it sets out to explain the 
nature and scope of economic analysis, and then proceeds to an exposition of the 
modern theories of demand, supply, value and income distribution. Finally, the book 
deals with the issues arising from international transactions. With diagrams 18s 


An Atlas of 
Airborne Pollen Grains 
H. A. HYDE and K. F. ADAMS 


This atlas is intended primarily as an aid to the identification of pollen grains in the 
fresh condition. The ninety-two species described are those which can be observed 
at a magnification of about 1,000 diameters. The book should be of value in studies 
of airborne pollen in general and in relation to hayfever, and, to a lesser degree, the 
pollen loads of bees, and pollen in honey and in peat. Illustrated 36s 


All prices are net 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ‘‘Nature’’ Office 


Mathematics 


ANDERSON, T. W. An Introduction to Multivariate Statistical Ansiysie. 
(A Wiley Publication in Mathematica! Statistics.) 9in. x 6 in. (23 cm. 
15-5cm.). Pp.xii+374. (New York : John Wiley and Sons, Inc. ; London g 
Chapman and Hall, Led., 1958.) 100s. net.* 

HARTREE, D. R. Numerical Analysis. Second edition. 9} in.x6}in. 
(24 cm. x 16 cm.). Pp. xvi+-302. (Oxford: Clarendon Press ; London : 
Oxford University Press, 1958.) 42s. net.* 

KHINCHIN, A. 1. Mathematical Foundations of Information Theory. 
Translated by R. A, Silverman and M. D. Friedman. 8in.x5}in. (20 cm. 
14 cm.). Pp. viit+120. (New York : Dover Publications, Inc. ; London : 
Constable and Co., Led., 1957.) 1.35 dollars; Iis.* 

LA Applied Mathematics for Engineers and Scientists. 
(Physical Science Texts.) 82 in. 5? in. (22 cm.x 15 cm.). -PP- xii+-518. 
(London : English Universities Press, Ltd., 1958.) 42s. net.* 

, 5S. N. Some Aspects of Multivariate Analysis. (Indian Statistical 
Series, 'No. 1.) tl} in. x 82 in. (28-5 cm.x22 cm.). Pp. viii+214.. (New 
York : John Wiley and Sons, Inc. ; Calcutta: Indian Statistical Institute ; 
London : Chapman and Hall, Ltd., 1957.) 64s. net.* 

TITCHMARSH, E. C. Eigenfunction Expansions Associated with Second- 
Order Differential Equations, Part 2. 9} in. x6} in. (24 cm.x 16 cm.). 
Pp. xi+-404. (Oxford: Clarendon Press ; London: Oxford University 
Press, 1958.) 70s. net.* 


Physics 


DAVIS, Jr., Leverett, FOLLIN, Jr., James W., and BLITZER, Leon. 
Exterior Ballistics of Rockets. 10} in. 72 in. (26 cm.x 19-5 cm.). Pp. 
v+457. (Princeton, NJ.: D. Van “og om Company, Inc. ; London : 
D. Van Nostrand Company, Ltd., 1958.) 64: 

DUCKWORTH, Henry E. Mass ell (Cambridge Mono- 
graphs on Physics. ) 8S? in. x Spin. 2 OR 14cm. ): Pp. xvi+206. (Cam- 
bridge : At the University eg 1958.) 35s. net. 

FROHLICH, H. Theory of Dielectrics : Dielectric Constant and 
Dielectric Loss. sie ig on the Physics and Chemistry of Materials.) 
Second edition. by fo x 5Pin. (22cm. x 15cm.). Pp. viiit+192. (Oxford : 
sg Te, Press ; London: Oord University Press, 1958.) 30s. net.* 

GRAY, H. J. (compiled and edited by). Dictionary of Physics. !0in. 


6} in. 25-5 cm. x 16 em. ). Pp. x+544. (London and New York : ‘pedal 
mans, Green and Co., Led., 1958.) 84s. net.* 
GROWTH OF 


CRYSTALS : Reports at the First Conference on Crystal 
Growth, 5-10 March 1956. 10} in. x84} in. (27 cm.x21-5 cm.). Pp. 294. 
Translated 2 wall the Russian. (New York : 
1958.) 15 dolla 

PHYSICS OF FISSION. (Supplement No. | to the Soviet Journal of Atomic 
wag ) Translated from the oii. 103 in. x 84 in. (27 cm. x 21 s cm.). 

Pp. 140. (New York : Consultants Bureau, Inc., 1957.) 30 dollars 

PROCEEDINGS OF THE SYMPOSIUM ON THE ROLE OF SOLID. STATE 
PHENOMENA IN ELECTRIC CIRCUITS, New York, N.Y., April 23, 24, 
25, 1957. (Symposia Series : Microwave Research Institute Proceedings, 
Vol. 7.) 9in.x6in, (23 em.x 15-5 cm.) Pp. xvii+339. (Brooklyn, N.Y. : 
Polytechnic Institute of Brooklyn, 1957. Distributed by Interscience 
Publishers, New York and London.) 5 dollars.* 

RUBINOWICZ, A. Die Beugungswelle im der Kirchhoffschen Theorie 
der Beugung. (Polnische Akademie der Wissenschaften : Physikalische 


Consultants Bureau, Inc., 


Monographien.) 9} in. x 62 in. (24 cm.x 17 cm.). Pp. 6 ‘arszawa : 
Panstwowe Wydawnictwo Naukowe, 1957. London Agent: Collet’s 
Scientific Bookshop.) 45s.* 
SEMAT, Henry, and KATZ, Robert. Physics. 9 in. in. (23 cm. x 
pee Pp. viii+-927. (New York: Rinehart and fae Inc., 1958.) 
dollars. 


> 

WEILER, H. Mechanics. (Intermediate Science Series.) 7} in. x5} in. 
a cm. 13 os cm. J. Pp. xii+521. (London: Sir Isaac Pitman and Sons, 
t 

WILSON, J. G., and WOUTHUYSEN, S. A. (edited by). Progress in 
Elementary Particle and Cosmic Ray Physics, Vol. 4. (Series in Physics.) 
9 in. x6 in. (23 cm.x 15-5 cm.). Pp. xii+470. (Amsterdam: North- 
Holland Publishing Company ; New York: Interscience Publishers, Inc., 
1958.) 45 guilders.* 


Engineering 


MeNEIL, lan. Trouble-Free Hydraulics: a Practical Handbook on 
Maintenance and Fault Finding in Oil Hydraulic Machinery. 82 in.x 5} in. 
(22 cm. x 15 em.). Pp. viiit+ 124, (London: Thames and Hudson, Ltd., 
1958.) 18s. net.* 

MORICE, P. B., and COOLEY, E.H. Prestressed Concrete : Theory and 
Practice. 8} in. x 5R i in, (22 em. x 15 — te viii+393, (London: Sir 
isaac Pitman and Sons, Led., 1958.) 57s. 

SYMPOSIUM ON ALUMINIUM AND. its ‘ALLOYS IN ELECTRICAL 
ENGINEERING, convened by the Alumi Dev ‘ociation 
and held at the Institution of "Electrical Engineers, London, May 16 and 17, 
1957. Shin. ony os al 5 cm. x 14.cm.). Pp. 370, (London: The Aluminium 
Deve opment ociation, 1958.) .° 





Chemistry : Chemical Industry 


BECHER, Paul. Emulsions : Theory and Practice. (American Spenien 
Society Monograph Series, No. 135.) 9 in.x6 in. (23 cm.x 15-5 cm. 
Pp. ix+382. (New York: Reinhold Publishing Corporation ; London : : 
Chapeisa and Hall, Ltd., 1957.) 100s.* 


BIKERMAN, J.J. Surface Chemistry : Theory and Gap ectices. Second 
edition, revised and enlarged. 9in. x 6in. (23 cm. x 15-5m.). Pp.x+501. 
(New York: Academic Press, Inc.; London: Academic Books, Ltd., 
1958.) 15 dollars.* 

BOLLENBACK, G. N. Methyl 
Constants—Derivatives. 9in. x 6in. (23 cm. 
York: Academic Press, Inc.; London: 
5.50 dollars. . 

COOK, J. W. (edited by). Progress in Organic Chemistry, Vol. 4. 
(Progress Series.) 92 in. x 64in. (25cm. x 16cm.). Pp.ix+256. (London : 
Butterworths Scientific Publications ; New York: Academic Press, Inc., 
1958.) 50s. ; 8.80 dollars.* 

DONALDSON, er 7 


eager Preparation—Physical 
15-Scm.). Pp.vii+ 183. (New 
hunaiaihe Books, Ltd., 1958.) 


The meagey 544 and Technology of Naphtha- 
lene Compounds. 9in.x 6in. (23 — ™s 15-5 cm.). Pp. xv+5 512. (London : 
Edward Arnold (Publishers), Ltd., 1958.) 90s. net.* 

DRIVER, J. E. (revised by). Sake and Driver’s Qualitative Chemical 
Analysis. Fifth edition, revised. 9} in. x 6} in. (23-5cm.x 16 cm.). Pp. 47. 
(Hong Kong : Hong Kong University Press ; London : Oxford University 
Press, 1958.) 7s. 6d.* 

GILLAM, A. E., and STERN, E.S. An Introduction to Electronic Absorp- 
tion Spectroscopy i in Organic Chemistry. Second edition. 8? in. x5} in. 
(22 cm. x 15 cm.). Pp. xi+326. (London: Edward Arnold (Publishers), 
Ltd., nnd) 50s. net.* 

HAMMOND, Rolt. Separation and Purification of Materials. (Physical 
Processes in the Chemical Industry, Vol. 1.) 82 in. x 52 in. (22 cm. x 15 


cm.). Pp. x+327. (London : Heywood and Co., Ltd., 50s. net.* 
STEEL, R. (edited by). Biochemical Engineering : Unit Processes in 
Fermentation. 8? in. x5? in. (22 cm. x 15 cm.). Pp. 328. (London: 


Heywood and Co., Ltd., 1958.) 50s. net.* 

VAN SOM EREN, Ernest H. S., and LACHMAN, F. Spectrochemical 
Abstracts, Vol.5: 1952-1953. 931 in.x6i = Aa em. x 15°5 cm.). Pp. 66. 
Ceodee : Hilger and Watts, Ltd., 1958.) 2: 

VOGEL, Arthur I. Elementary 'Practical Cipeaté Chemistry. Part 3: 
Quantitative Organic Analysis. 82 in. x52 in. (22 cm.x 15 cm.). Pp. 
xiii+645-840+xxxii. (London and New York: Longmans, Green and 
Co., Ltd., 1958.) 2Is.* 


Technology 


A Textbook of Brewing, Vol. 2. Translated by 
10 in. x 6} in. (25-5 cm. x 16 cm.). Pp. xx+650. 
(London : Chapman and Hall, Ltd., 1958.) 105s. net.* 

KINGERY, W. D. (edited by). Ceramic Fae ton in Processes. (Tech- 
nology Press Books in Science and Engineerin 103 in. x 8} in. (27 cm. » 
21 cm.). Pp. xi+235. (Cambridge, Mass. : fe Technology Press of the 
Massachusetts Institute of Technology ; New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Lted., 1958.) 76s. net.* 

LANSDELL, Norman. The Atom and the Energy Revolution. (Penguin 
Special $169.) 7in. x 4hin. (18 i988.) deed cm. ). Pp.200. (Harmondsworth, 


Mddx. : Penguin Books, Ltd., | 

TOURRET, R. Performance of 1. el Tools. 10 in. x6} in. 
(25-5 16 cm.). Pp. xii+184. (London: Butterworths Scientific 
* 


Publications, 1958.) 50s. 


DE CLERCK, Jean. 
Kathleen Barton-Wright. 


Geology : Mineralogy 


ANDERSON, B. A Survey of Soils in the Kongwa and Nachingwea 
Districts of Tanganyika. 92 in. x7} in. (25 cm. x 18-5 cm.). Pp. ix+120. 
(Reading: Department of Agricultural Chemistry, The University ; 
Dar-es-Salaam : Tanganyika Agricultural Corporaton, 1957.) n.p.* 

GREINER, Hugo. Spirifer disjunctus: Its Evolution and Paleoecology 
in the Catskill Delta. (Peabody Museum of Natural History, Yale Univer- 
sity, Bulletin No. 11.) 10} in.x7 in. (26 cm.x 18 cm.). Pp. iv+75+13 
plates. (New Haven, Conn. : Peabody Museum of Natural History, Yale 
University, 1957.) n.p.* 

HAPGOOD, Charles H. With the collaboration of CAMPBELL, James H. 
Earth's Shifting Crust : a Key to some Basic Problems of Earth Science. 





8} in. x 53 in. (21-5 em.x 15 cm.). Pp. x+438. (New York: Pantheon 
Books, Inc., 1958.) 6.50 dollars.* 
General Biology : Natural History 
Zoology : Botany 

BRINKHOUS, Kenneth M. (edited by). H hilia and H hilioid 
Diseases : International etree 9 in. x 6i in. (23 cm. x 15- Sm.). Pp. 
xxii+265. (Chapel Hill, N.C.: University of North Carolina Press; 
London: Oxford University Press, 1957.) 60s. net.* 


CLARK, Sir W. E. Le Gros. The Tissues of the Body : an Introduction 
to the Study of Anatomy. Fourth edition. 94in.x 6} in. (24 em. x 16 cm.). 
Pp. xii+415. sagen Clarendon Press ; London: Oxford University 
Press, 1958.) 40s. n 

CLOUDSLEY-THOMPSON, J. L. Spiders, Scorpions, Centipedes and 
Mites : The Ecology and Natural History of Woodlice, ‘Myriapods’ and 
Arachnids. 8? in.x +" = cm. x 15 =. yp. pear plates. 
(London and New Yor rgamon Press, 

COLD SPRING HARBOR SyMPosI A ON QUANTITATIVE BIOLOGY, 
Vol. 22: Population Studies—Animal Ecology and Demography. I! in. x 
8 in. (28 cm.x 20 cm.). Pp. xiv+437. (Cold Spring Harbor, L.I. : 
Island Biological Association, 1957.) 8 dollars.* 
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COWAN, S. T., and ROWATT, E. (edited by). The Strategy of Chemo ~ 
therapy : Eighth Symposium of the Society for General Microbiology, held 
at the e- haga mare London, April, 1958. 10 in. x6} in. (25-5 cm. x 
16 cm.). ix+360. (Cambridge: At the University Press, 1958. 
et for the Society for General Microbiology.) 35s. net.* 

DAI J. E. (revised and edited by). The Sloane Herbarium: an 
Acaane ‘List of the Horti Sicci Composing It; with Biographical Accounts 
of the Principal Contributors, based on Records compiled by the Late 
James Britten. #1 in. x82 in. (28 cm.x22 cm.). Pp. 246+2 plates+96 
ngiellet ot handwritings. (London: British Museum (Natural History), 

1957. ‘s. 
( DEMEREC, M. (edited by). Advances in Genetics, Vol. 9. 9 in. x6 in. 
(23 cm. x 15:5 cm.). Pp. viii+-294. (New York: Academic Press, Inc. ; 
London : Academic Books, Ltd., 1958.) 8.80 dollars.* 

EASTOP, Vv. F. A Study of the Aphididae (Homoptera) of East Africa. 
(Colonial Research Publications.) 92 in.x6 in. (25 cm. x 15°5 em.). Pp. 
vit+126. (London: H.M. Stationery Office, 1958.) 27s. 6d. net.* 

ENGSTROM, osrn and FINEAN, J. B. Biological Ultrastructure. 9 in. 

< 6 in. (23 cm. x 15-5 cm.). Pp. ix+326. (New York : Academic Press, 
‘oun 1958.) 8 dollars.* 

FISHER, Harvey !., and KITZMILLER, James B. Laboratory Exercises in 
General Zoology. liin. x8hin. (28 cm. x21-5cm.). Pp. RLS tyes plates. 
(Philadelphia and London : W.B. Saunders Company, 1958.) 28s. 

GARDNER, Ernest. Fundamentals of Neurology. Third 9 eta. 82 in. 
x 52 in. (22 cm.x 15 cm.). Pp. xi+388. (Philadelphia and London : 
W. B. Saunders Company, 1958.) 40s.* 

GUTHRIE, Mary J., and ANDERSON, John M. Laboratory Directions in 
General Zoology. 9} in. x62 in. (24 cm.x 17 em.). Pp. viii+233. (New 
York : John Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1958.) 28s. net.* 

HUTCHINSON, J., and DALZIEL, J. M. Flora of West Africa: The 
British West African Territories, Liberia, The French and Portuguese 
Territories South of Latitude 18° N. to Lake Chad, and Fernando Po. 
Second edition, revised by R. W.J. Keay. 1!0in. x 6}in. (25-5 cm. x 16.cm.). 
Pp. ii +-297-828. Renter: : Crown Agents for Oversea Governments and 
Administrations, 1958.) 55s.* 

LEONARD, Emery C. The Acanthaceae of Colombia, Ill. (Smithsonian 
Institution: United States National Museum. Contributions from the 
U.S. National Herbarium, Vol. 31, Part 3.) 94 in. x 6in. (24 em.x 16 cm.). 
Pp. x+323-781. (Washington, D.C.: Government Printing Office, 
1958.) 1.75 dollars.* 

LITTLE, Clarence C. The Inheritance of Coat Color in Dogs. 9} in. x 
6h in. (24 em.x 16cm.). Pp. xiii+194. (Ithaca, N.Y. : Comstock Publish- 
ing Associates, Cornell University Press ; London: Constable and Co., 
Ltd., 1957.) 34s. net.* 

SCOTT, S. H. The Observer’s Book of Cacti and Other Succulents. 
(The Observer’s Books.) 52 in. x 32 in. (15 cm.x9-5 cm.). Pp. 160+64 
~e {London and New York: Frederick Warne and Co., Ltd., 1958.) 

s. net. 

SOKOLOWSKI, Jan. Ptaki Ziem Polskich, Tom 1}. 10} in.x8 in. 
(26cm. x 20cm.). Pp. ip bees plates. (Warszawa : Panstwowe Wydawnic- 
two Naukowe, 1958.) Cena zl. 

VILLEE, Claude A., WALKER, Wiis F., and SMITH, Frederick E. 
General Zoology. 9tin. x 6h in. (24 cm. x 16-5m.). Pp. xix+ 877. (Phila- 
delphiaand London : W.B. Saunders Company, 1958.) 52s. 6d 

WATSON, W.C.R. Handbook of the Rubi of Great Britain a Ireland. 
94 in.x 6} in. (24 cm.x 16 cm.). Pp. xi+-274 (50 figures). (Cambridge : 
At the University Press, 1958.) 63s. net.* 

WILLIAMS, C. B. Insect Migration. (The New Naturalist : a Survey of 
British Natural History.) 82in.x6in. (22 cm.x 15-5cm.). Pp. xiii+235+ 
24 plates. (London : William Collins, Sons and Co., Ltd., 1958.) 30s. net.* 


Biochemistry : Physiology 


GLICK, os (edited by). Methods of Bioch al Analysis, Vol. 6. 





9 in.x6 in, (23 em.x 15°5 cm.). Pp. ix+358. (New York: Interscience 
— Inc.; London: Interscience Publishers, Ltd., 1958.) 8.50 
ollars 


HALL, E. (edited by). In association with FUHRMAN, Frederick A., and 
GIESE, Arthur C. Annual Review of Physiology, Vol. 20. 9 in. x6 in. 
(23 cm.x 15-5 em.). Pp. viii+633. (Palo Alto, Calif.: Annual Reviews, 
Inc., 1958.) 7 dollars.* 

SHEMIN, pee (edited by). bsg Preparations, Vol.5. 9 in.x 
6 in. (23 cm.x 15-5m.). Pp.ix+115. (New York : John Wiley and Sons, 
Inc. ; London: Chapman and an" Ltd., 1957.) 38s. net.* 

SM AITH, Kenneth M. -, and LAUFFER, Max A. (edited by). Advances in 
Virus Research, Vol. 5. 9 in. x6 in. (23 cm.x 15-5 cm.). Pp. ix+376. 
(New York: Academic Press, Inc.; London: Academic Books, Ltd., 
1958.) 9.50 ‘dollars. 6 

SMYTHE, R. H. Veterinary Ophthalmology. Second edition. 9} in. x 
6 in. (24 cm.x 15-5 cm.). Pp. viii+379. (London: Bailliére, Tindall and 
Cox, Ltd., 1958.) 42s. net.* 

SPRINGER, Georg F. (edited by). Polysaccharides in Biology : Transac- 
Sos of the Second Conference, April 25, 26 and 27, 1956. Princeton, N.J. 

<6 in, (23 em. x 15-5 em. ). Pp. 245. (New York : Josiah Macy, Jr. 
founiielan 1957.) 5 dollars.* 

STEINFELD, Julius 1. A New Approach to Schizophrenia. 8} in. x 52 in. 
(22 cm. x 15 em.). Pp. 159. (London: Hutchinson Medical Publications, 
Ltd., 1958.) 2ls. net.* 

WELCH, Henry, and MARTI-IBANEZ, Felix (edited by). Antibiotics 
Annual, 1957-1958. 103 in. x7 in. (26 cm.x 18 cm.). Pp. xvii+1070. 
(New York: Medical Encyclopedia, Inc.; London:  Inerscience Pub- 
lishers, Ltd., 1958.) 12 dollars.* 

YUDKIN, John. This Slimming Business. 7} in.x5 in. (19 em. x 12-5 
cm.). Pp. 191. (London : MacGibbon and Kee, Ltd., 1958.) 15s. nt * 


Philosophy : Psychology 


BANERGEE, Nikunja Vihari. Concerning Human Understanding : 
Essays on the Common-sense Background of Philosophy. 82 in. x53 in. 
(22 cm.x 15 em.). Pp. 333. (London: George Allen and Unwin, Ltd., 
1958.) 30s. net.* 

BENNETT, J.G. Concerning Subud. 72 in.x5}in. ae x 13 cm.). 
Pp. 186. (London : Hodder and Stoughton, Ltd., 1958.) . 6d. net. 


MORLEY, Muriel E. Cleft Palate and Speech. Fourth edition. A net 
Sin. (19 em. x 12-5 cm.). Pp. xx-+271. (Edinburgh and London and 
S. Livingstone, Ltd., 1958.) 27s. 6d. net.* 

PIERON, Henri. ‘De l’Actinie a l’Homme : Etudes de pha ag = S020" 
Pi Tome Premier : Anticipation et Mémoire Bases de l’Evolution 
Psychique. (Bibliothéque Scientifique Internationale : Sciences Humaines 
—Section Psychologie.) 9 in. x5? in. (23 cm.x15 cm.). Pp. viii+-306. 
(Paris : Presses Universitaires de France, 1958.) 1,600 francs.* 

RHINE, J. B.,and PRATT, J.G. Parapsychology : Frontier Science of the 
Mind—a Survey of the Field, the Methods, and the Facts of ESP and PK 
Research. 9in.x 6in. (23 cm. x 15-5 cm.). Pp. ix+220. (Oxford : Black- 
well Scientific Publications ; Springfield, lll. : Charles C. Thomas.) 37s. 6d.* 

SCHAFFNER, Bertram (edited by). Group Processes : Transactions of 
the Third Conference, October 7, 8, 9 and 10, 1956, Princeton, N.J. 9 in. 
x 6in. (23 cm. x 15-5m.). Pp.328. (New York : Josiah Macy, Jr, Founda- 
tion, 1957.) 4 dollars.* 
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BERTRAM, G. C. L. Antarctica Today and Tomorrow. 8} in. x5} in. 
(21-5 cm.x 14 cm.). Pp. ii+28. (Cambridge: At the University Press ; 
Dunedin : University of Otago ; Melbourne : Melbourne University Press, 
1958.) 5s. net.* 

COHEN, Lord, of Birkenhead. Sherrington : ae Philosopher 
and Poet. ‘(The Sherrington Lectures, 4.) 83 in. x 52 in. (22 cm.x 15 cm.). 
Pp. xiv +108+3 plates. (Liverpool: Liverpool University Press, 1958.) 


7s. 6d.* 

COMMONWEALTH UNIVERSITIES YEARBOOK, 1958. 9% in. x6} in- 
(25 cm.x 17 cm.). Pp. xxvii+ 1337. ei Association of Universities 
of the British Commonwealth, 1958.) 84: 

CONANT, James Bryant, and NASH, + K. (edited by). —— 
Case Histories in Experimental Science. Vol. |. Pp. xvi+3 Vol. 2. 
Pp. v+323-639. 9 in.x6 in. (23 ém.x 15:5 em.). (Cambridge, Mass. : 
Harvard University Press; London: Oxford University Press, 1957.) 
80s. net the set. 

CURRY, issicelt B., FEYS, Robert, and CRAIG, William. Combinatory 
Logic, Vol. I. (Studies in Logic and the Foundations of Mathematics.) 
9} in. x6} in. (23-5 cm.x 16 cm.). Pp. xv+417. (Amsterdam: North- 
Holland Publishing Company, 1958.) 42 guilders.* 

DARWIN, Charles. The Autobiography of Charles Darwin, 1809-1882. 
Edited by Nora Barlow. 8} in. x 52 in. (21-5 em.x 15 cm.). Pp. 253+4 


plates. (London: William Collins, Sons and Co., Ltd., 19 ‘16s. net.* 
EHRMAN, John. Cabinet Government and War, 1890-1 (The Lees 
Knowles Lectures, 1957.) 8 in.x5 in. (20 cm.x 125 em. ). Pp. xi+138. 


(Cambridge : At the University Press, 1958.) 16s. net. 

EYRE, J. Vargas. Henry Edward Armstrong, 1848-1937 : The Doyen of 
British Chemists and Pioneer of Technical Education. 8? in.x 5}? in. 
(22 cm.x 15 cm.). Pp. xix+325 +15 plates. (London: Butterworths 
Scientific Publications, 1958.) 30s.* 

HECKSTALL-SMITH, AA W. Atomic Radiation Dangers and what they 
mean to you. 7$in.x5in. (19 cm.x 12-5 em.). Pp. xii+106. (London : 
J. M. Dent and ea. Ltd., 1958.) 7s. 6d.* 


HUGH-JON (edited by). Human or and Modern 
Pipes gir wun in Industrial Economics.) 9 in. x6 in. (23 cm. x 
15-5 cm.). x+256. {Amsterdam : North-Holland Publishing Com- 


pany, 1958.) Po guilders.* 

HUNDRED YEARS OF THE UNIVERSITY OF CALCUTTA: Supple- 
ment. 9% in.x6} in. (24 cm.x 16-5 cm.). Pp. _xviii-+732+95 illus- 
trations. (Calcutta: The University, 1957.) n.p.* 

ME The Theory of Relative Consciousness. First Part 
No Dimensional Theory of Light. 8in. x 54 in. (20 cm. 
x13.em.). Pp.iii+37. (Ajmer: J. N. Mehra and Bros., 1957.) Rs. 2.50.* 

O'DEA, William T. The Social History of Lighting. 10 in.x 6% in. 
(25-5 cm. x 16 cm. ); Pp. xiii +2544 32 plates. (London: Routledge and 
Kegan Paul, Ltd., 1958.) 42s. net.* 

PIRIE, A. (edited by). Fall Out : Bway ge Hazards from Nuclear 
Explosions. Revised edition. 74 in.x5 in. (19 cm.x 12:5 cm.). Pp. 176. 
(London : MacGibbon and Kee, Ltd., 1958.) 12s. 6d.* 

REIS, Thomas. Aspects Economiques des — Industrielles de 
Energie Nucléaire. 92 in. x6} in. (25 cm.x 16 cm.). Pp. xv+372 (12 
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E, A. K. Productivity and Social Organization : The Ahmedabad 
Experiment—Technical Innovation, Work Organization, and Management. 
9 in.x6 in. (23 em.x 15-5 cm.). Pp. xiii+298. (London: Tavistock 
Publications, Ltd., 1958.) 35s. net.* 

BOLD, Richard. My Father’s Son. New edition. 8 in. x5} in. 
(20 cm. x 14 cm.). Pp. 223. (London: Jonathan Cape, Ltd., 1958.) 15s. 
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RUSSIAN-ENGLISH GLOSSARY OF ACOUSTICS AND ULTRASONICS. 
103 in. x 8} in. (27 em.x 21 cm.). Pp. iii+170+xxiii. (New York : Con- 
sultants Bureau, Inc., 1958.) 10 dollars.* 

SCHERZ, Gustav ‘(edited by). Nicolaus Steno and His Indice. (Acta 
Historica Scientiarum Naturalium et Medicinalium, Vol. 92 in. x 64 in. 
(25 cm. x 16°5 cm.). Pp. 314. (Copenhagen: Ejnar Munksgaard, 1958.) 
32 Danish Kr.* 

N, S. S. Bijnaner Itihas (A History of Science), Vol. 2. In Bengali. 
10 in. x62 in. (25-5 cm.x 17 cm.). Pp. xvi+430+18 er (Calcutta : : 
Indian Association for the Cultivation of Science, 1958.) Rs. 12.* 

SOFER, Cyril and HUTTON, Geoffrey. New Ways in Management 
Training : a Technical College Prevesere Its Services to Industry. 8} in.x 
52 in. (em. x15cm.). Pp.xii+127. (London: Tavistock Publications, 
Led., 1958.) 15s. net.* 

STENGEL, E., and COOK, Nancy G. With the assistance of KREEGER, 
1. S. Attempted Suicide : Its Social aap and Effects. (Maudsley 
Monographs, No. 4.) 10in. x 6hin. (25-5cm. x 16 cm.). Pp. 136. (London : 
a Hall, Ltd., 1958. Published for the Institute of Psychiatry.) 

Ss. net. 

THE COLLECTED LETTERS OF ANTON! VAN LEEUWENHOEK, Vol. 5. 
Edited, illustrated and annotated by a Committee of Dutch Scientists. 
112 in. x 8} in. (30 cm.x21 cm.). Pp. xi+457+36 plates. (Amsterdam : 
Swets and Zeitlinger, Ltd., 1957.) 145s.* 

VAN NOSTRAND’S _ScIENTIEIC ENCYCLOPEDIA. Third edition. 
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1986) 2200 Company, Inc.; London: D. Van Nostrand Company, Led., 
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Sir Isaac Pitman and Sons, Ltd., 1958.) 45s. net.* 
(Library of Mathematics.) 7t in. x 
Routledge and Kegan 
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GiBBs, 'W. J. Conformal Transformations in Electrical Engineering. 
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YMAN, W. K. Muleivalent Functions. (Cambridge Tracts in Mathe- 
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HUME, C. W. A Conspectus of the Elements of Statistical Analysis : 
being the Appendix to the First Edition of the UFAW Handbook on the 
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165 cm.). Pp. ii 4283-352. (London: Universities Federation for Animal 
Welfare.) 7s. 6d.* 

REUTER, G. E. H. Elementary Differential Equations and Operators. 
(Library of Mathematics.) 7}in.x5 in. (18-5 cm. x 12°5 cm. ). Pp. viii+67. 
(London : Routledge and Kegan Paul, Ltd., 1958.) 5s. net.* 

"SALMON, George. A Treatise - the Analytic Geometry of Three 
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Edited by Charles H. Rowe. 8}in.x 54 in. (21 cm.x 14 cm.). Pp. xxiv + 
470. (New York: Chelsea Publishing Company, 1958.) 4-95 dollars. * 

VAIDA, S. Readings in Linear Programming. 8} in. x 5} in. (22 cm. x 
H Sige le PP vii+99. (London: Sir Isaac Pitman and Sons, Ltd., 1958.) 
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Physics 
ELEMENTARY PARTICLE ACCELERATORS. (Supplement No. 4 of the 


‘Soviet Journal of Atomic Energy.) Translated from the Russian. 10} in.x 
138 in. a ye 21- a .). Pp. 67. (New York : Consultants Bureau, why me 


BENDER." Heinrich. 
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NELKON, M., and PARKER, P. Advanced Level Physics. 8} in. x 5} in. 
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HARNED, Herdert S., and OWEN, Benton B. The Physical Chemistry 
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Monograph Series, No. 137.) 9in.x6in. (23 cm. x 15-5 cm.). Pp. xxxiii+ 
803. (New York : Reinhold Publishing Corporation ; London : Chapman 
and Hall, Ltd., 160s. 

KUNIN, Robert. lon Exchange Resins. Second edition. 9 in. x6 in. 
(23 cm. x i5-5 cm.). Pp. xiii+ (New York : John Wiley and Sons, 
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PACKER, J., and VAUGHAN, J. A Modern Approach to Organic 
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PIERCE, Willis Conway, HAENISCH, Edward Lauth, and SAWYER, 
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(San Francisco : H. Freeman and Company ; London: Bailey Bros. 
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ANTI-CORROSION MANUAL, 1958 Edition. 11} in. x 8} in. (28-5 cm. 
21-5 cm.). Pp. xii+260. (London: Corrosion Prevention and Control, 
Scientific Surveys, Ltd., 1958.) 50s.* 

BURTON, J. Pratique de la Mesure et du Contréle dans |'Industrie. 
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OKERBLOM, N. ©. The Calculations of Deformations of Welded Metal 
Structures. Translated from the Russian. 8 in. x 6} in. (20 cm. x 16.5 cm.). 
Pp. viii+234. (London: H.M. Stationery Office, 1958. Published for 
D.S.I.R.) 15s. net. 
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93 in. x 6} in. (24 cm.x 16 cm.). Pp. 202+10 plates. (London: Crosby 
Lockwood and Son, Ltd., 1958.) 42s. net.* 

SCORER, R.S. Natural Aerodynamics. (International Series of Mono- 
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Deuxiéme Fascicule : Pp. viii+ 925-1812 (680 figures+ | planche). Troisiéme 
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Pulse height analysis methods are invaluable 

in the investigation of problems in nuclear physics 

and radiation spectroscopy. The Sunvic P.H.A. 

is particularly suited to such applications 

and is available on short delivery. It will accept 

a random sample of up to 1250 pulses per second 

and sort them into groups of known height. 

A magnetostrictive delay line storage syste n 

Instruction in use and main- es is used, the memory capacity being 100 channels 
per yp yeas beg ft, of more than 16,000 pulses each or 70 channels 
available. Details on request ys of more than 10° pulses each: the illustration shows 
. os a typical 70-channel display pattern. 

Application Leaflet 21 describes use of the P.H.A. 

in nuclear spectroscopy. Technical Publication 2131 gives 

specification, dimensions, etc., for the instrument. 

Copies of both will aladly be sent on request to 
SUNVIC CONTROLS LTD 

P.O. BOX 1, HARLOW, ESSEX. Telephone: HARlow 25271 


only instucments but complete intbicmentation 
for integrated monitoring, contro! and data handling of nuclear reactors ard industrial processes. 
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MANUFACTURERS OF 
HIGH VACUUM EQUIPMENT 
have now completed the first 
stage of their expansion and 
have more floor space and 
much improved facilities at 
their new address :- 


N'G-N ELECTRICAL LIMITED 
AVENUE PARADE 
ACCRINGTON 


TELEPHONE ACCRINGTON 5611-2 


Users of high vacuum equipment are invited 
to contact Mr. H. J. Perry, practical High 
Vacuum erpert, who will be pleased to visit 
and advise on specific problems. 





(REGD, TRADE-MARK) 


TUBULAR SLIDING 
RESISTANCES 


Back-of-Board 
Types 


As with our Standard Types, 
these Resistances are made in a 
great variety of sizes. Likewise, 
they are extremely durable and 
robust and incorporate many 
novel and exclusive features. 


illustrated catalogue of 
all types free on request 


The ZENITH ELECTRIC CO. Ltd. 
ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 
Phone : WiLiesden 6581-5 Grams : Voltaohm, Norphone, London 
MANUFACTURERS OF ELECTRICAL EQUIPMENT 
INCLUDING RADIO AND TELEVISION COMPONENTS 








Triangle 


REGRYSTALLISED ALUMINA 
99.72 AL Os 


This is Morgan Refractories recrystallised alumina ; 
the purest available anywhere in the world. 

It is hard, extremely resistant to abrasion 

and mechanically strong; tubes, crucibles, 

trays can be made very thin, and therefore 

relatively immune to thermal shock. 

Recommended maximum service temperature—1950°C. 
Thermal conductivity at 1000°C 40 BThU sq. ft./hour. 


Standard tubes are available from 
stock up to 65 mm. bore, 

but we make very much larger 
tubes—up to 165 mm. bore, 
which are the largest made 
anywhere in this material. 


Send for catalogue Ref. RD79. 


MORGAN 


efractories Ltd 
NESTON - WIRRAL: CHESHIRE 


NE140 
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D. 1.845 INDUSTRIAL WESTON REFERENGECEL 


Use Muirhead D-845 Reference Cells, Reproducible, toug’ 
and reliable. Automation and other scientific application 


require voltage standards which stay put. D-845 cells re-| a 
PHOTOMI CRO G RAPH ic main unaffected by ambient temperature changes. Voltage # 

variation is less than 3 millionths of a volt per °F over an @ 
CAMERA for 35 mm. film ambient range of at least 40-100°F. . | 


Write for full details of our extensive 

range of Photomicrographic Apparatus hors 

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - E 
R. & J. BECK LTD. PRECISION ELECTRICAL INSTRUMENT MAKERS 


Phone: B 5 : : : 
69/71 MORTIMER STREET, LONDON, w.I one: Beckenham4888. Telegrams & Cables; MUIRHEAD, BECKENHAM 


Maximum Adaptability 
at Minimum cott 


WITH THE BASIC SETBOF 


STANDARD JOINT:APPARATUS | 


The set consists of 14 carefully designed and well-made | 
units out of which can be made more than 18 major | 
assemblies commonly used for organic processes in | 
chemistry. Several of these are illustrated and more 
than 40 variations are possible. Some of the com- 
ponents have many other uses in the laboratory. The | 








pump connector.and flask, for example, form a simple 
filtration unit suitable for a small Buchner funnel or 
crucible. 

Ask for publication No. 589 


Gallenhamp. . 


SUPPLY THE WORLD’S LABORATORIES 
A. GALLENKAMP & CO, LTD. « SUN STREET - LONDON, E.C.2 
Telephone : Bishopsgate 0651 Telegrams: Galienkamp, Stock, London 


Printed in Great Britain by Fisuer, Kniout & Co., » The Gainsborough Press, St. Albans, and published LimITep, 
at St. Martin's Street, London, W.C.2, and Sr. ek 's Pomme, Inc., 103 Park Avenue, New York ITN'Y. + US. Pah mre wag ch 27, 1958. 














ee 


